INTRODUCTION
The natural history of a chronic endocrine condition can be measured both by morbidity and mortality. While there have been several reviews of the experience of the management of acromegaly in patients referred to large endocrine units serving widely scattered and mobile populations, only the series from Newcastleupon -Tyne 1 approaches a complete ascertainment of acromegaly in a community.
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Treatment for acromegaly in different centres in the past 25 years has included direct surgical approach to the pituitary by the transfrontal or transsphenoidal route, radiotherapy using a standard cobalt unit or linear accelerator, and more recently drug therapy with bromocriptine or somatostatin. Some patients have had no pituitary-directed treatment. The choice of treatment has depended as much on available local expertise and facilities as on any defined protocol, and many recorded series are based on one particular treatment.2 In Belfast we have been able to study all patients diagnosed to have acromegaly in Northern Ireland (population 1 -5 million) during a 25 year period and to achieve 100% review. All treatment options have been equally available (except for a linear accelerator) and there has been close co-operation between the endocrine, the neurosurgical and the radiotherapy clinics. The long term review of all patients has been at the endocrine clinic.
METHODS
Records for 131 acromegalic patients were available for study. Since 1959 virtually all patients diagnosed to have clinical acromegaly in Northern Ireland have been seen by DRH. In the early years some of these patients had already been treated by radiotherapy or transfrontal hypohysectomy. In 1984, 86 patients (65-6 %) were still attending the endocrine review clinic. Nine (6-9%) had lapsed for a number of years but were ascertained to be alive, and up-to -date morbidity data was obtained from the family doctor. Only two had left Northern Ireland. Thirty-six (27-0%) had died -17 died outside hospital and information was by death certification only; 19 (14.%5%) died in hospital and in 12 of these an autopsy was carried out. Analysis of coded data sheets for each patient was carried out by computer using the SPSS system. The diagnosis of acromegaly was reached in all cases on clinical grounds. All patients had a standard lateral skull X -ray. Radioimmunoassay for serum human growth hormone became available after 1967 and has been carried out in the endocrine laboratory at the Royal Victoria Hospital since that time.
RESULTS

Prevalence and incidence
Prevalence is the number of people in the community who have the condition. In 1984 there were 95 people alive and known to have acromegaly out of the 1,490,000 population of Northern Ireland (prevalence 6-3 per 100,000 population). Other endocrine disorders at diagnosis Only one patient had a close relative (sister) also known to be acromegalic. She had been diagnosed and treated by surgical hypophysectomy in Glasgow, where she had been living for some time and she has not been included in this analysis. Using standard thyroid function tests available at the time, two of the 1 14 patients (2%) were shown to be hyperthyroid and two others were euthyroid having previously been treated for hyperthyroidism; seven (6%) had secondary hypothyroidism (absence of serum TSH rise or other evidence of panhypopituitarism) and five (4%) had primary hypothyroidism (elevated serum TSH at the time of diagnosis). Four patients were hypercalcaemic, of whom three were shown to have primary hyperparathyroidism which was subsequently cured by parathyroidectomy. Detailed studies on hypothalamic/pituitary function have only been carried out in recent years and in younger patients. Thirteen of 72 patients (18%) had secondary hypogonadism at diagnosis, and six of 84 patients (7 %) had secondary hypoadrenalism. Serum prolactin measurements were only available at diagnosis in 34 patients. Nine of these (27 %) had a serum prolactin greater than 360 mU /I. Radiography Ninety,-three of 127 patients (73%) had an abnormality of the pituitary fossa on lateral skull X -ray. Detailed measurements of pituitary size were not made, but the radiological opinion was reached at weekly ward meetings with the same radiologist (Dr J 0 Y Cole) for the major period of this review. Computerised tomographic scanning of the pituitary fossa was available from 1980 and with more precision from 1983: of 21 cases examined at diagnosis, three were judged entirely normal, 10 were consistent with an intrasellar adenoma and eight had an extrasellar extension of an adenoma (seven suprasellar, one into the sphenoidal sinus). Ophthalmology A formal ophthalmic record of visual acuity at diagnosis was available in 97 patients; 89 (92%) were normal. In eight, visual acuity was abnormal, and was less than 6/60 in one eye or worse in five patients. Perimetry was carried out on 115 patients (initially with a simple confrontation perimeter, after 1972 with a Tubingen static perimeter). Visual fields were normal in 94 patients (82%). Unilateral field loss was found in seven (6%) and bilateral loss in 14 patients (1 2 %).
TREATMENT Twelve patients (9 2%) have had no treatment diercted toward the pituitary. Sixty-two have had only one single form of treatment (10 hypophysectomy, 34 radiotherapy and 18 bromocriptine only), 37 have had two separate episodes of treatment, 17 have had three, and three have had four different treatment episodes. In all, 199 treatments have been given to 119 patients. Fifty-one patients (39%) have had external cobalt irradiation (usually 4,500 rads); 12 of these also had pituitary surgery and five received bromocriptine later. Eleven patients (8%) had internal irradiation by Yttrium -90 implantation at the time of hypophysectomy. MORBIDITY AND MORTALITY Morbidity at six months In the first six months after treatment (or after diagnosis in those who were not treated) six patients died. There were two peri-operative deaths (one on the first day from possible overwhelming meningitis and one on the seventh day from pulmonary embolus and cerebral infarction). Three untreated patients died rapidly of malignancy (carcinoma of lung) and one died of a cerebrovascular accident three months after pituitary radiotherapy. In three cases no data on sixmonth review was recorded. None of the other nine untreated patients had any appreciable morbidity at six months. Full assessment of residual pituitary function was not in general carried out on the earlier patients, and replacement therapy with cortisone acetate or hydrocortisone was generally started postoperatively. Fifty-three of the 116 patients were taking adrenal steroids and 55 were taking thyroxine at six months. Of the 21 patients operated on transfrontally as an initial treatment, all were on replacement treatment, compared with 13 of the 15 operated on transsphenoidally. Only 19 (16%) were receiving androgen or oestrogen replacement therapy. Blood pressure was elevated in 31 of the 125 patients alive at six months (25%).
Morbidity at last review
The case notes of all 125 patients who survived six months from diagnosis, including those who had no treatment, were studied to ascertain morbidity at last attendance or prior to death. Eighty-six patients were still under review and had been seen within the last year. Nine patients, including two who had left Northern Ireland, had lapsed from the clinic; information concerning their state of health was obtained from their general practitioners. Morbidity prior to terminal illness was ascertained from the case notes in the 30 patients who died. Twenty -one of the 125 patients were judged still to have active acromegaly on the evidence of persistently elevated serum GH.7 Sixty-three (50%) were either demonstrably panhypopituitary or were established on replacement therapy. Forty -eight (38 %) had arthritis, predominantly destructive osteoarthritis of the large joints, especially hips, knees and lumbar spine. There were two cases with rheumatoid arthritis which produced widespread and particularly crippling disability. Forty -three patients (34%) had ischaemic heart disease based on documented myocardial infarction, or a history of angina and electrocardiographic changes. Forty-two patients (33%) were hypertensive. Nineteen (15%) were diabetic. Nine had had a cerebrovascular accident. Other medical problems, mostly not of major significance, occurred in 28% of these patients. Nine patients (7 %) admitted to no symptoms or disabilities of any sort.
Mortality
By December 1984, 36 of the 131 patients had died. There were 12 deaths from cardiovascular disease (five from acute myocardial infarction, three with an episode of congestive cardiac failure, and four sudden deaths outside hospital had been certified as due to myocardial infarction) and five deaths from cerebrovascular disease. Eleven patients died from a malignancy (see below). The two early post-craniotomy deaths were due to pulmonary embolus and possible overwhelming meningitis. Two older patients died of bronchopneumonia, tuberculous in one case. One young patient died in an orthopaedic hospital from pulmonary embolus after tibial osteotomy to reduce excessive height. One patient committed suicide 22 years after treatment. One died of acute adrenal insufficiency having survived two years without taking replacement therapy following treatment by radiotherapy and then transfrontal craniotomy in 1961. One patient died of peritonitis after perforation of a duodenal ulcer while taking bromocriptine.
Malignant diseases
Fifteen of the 131 patients have been diagnosed to have a malignant tumour. Four of these are still under surgical review, one having been treated for breast carcinoma, one for renal cell carcinoma and two for transitional cell bladder carcinoma. Four patients have died of carcinoma of the colon, three from carcinoma of the bronchus and one each from carcinoma of breast, pancreas, oesophagus and bile ducts. Squamous cell skin carcinomas were successfully treated in two patients. Benign epithelial tumours were found in six patients (four nasal polyps, one benign tumour of the gum and one benign vocal cord polyp). Two patients had large benign subcutaneous lipomas.
DISCUSSION
The epidemiology of acromegaly has not been easy to study as patients are often referred long distances for consultation and management and many less severely affected patients do not remain under long term review by the treatment centre. In Newcastle.-upon-Tyne a retrospective survey of all known cases in the region suggested an annual incidence of close to three new cases per million population and a prevalence of diagnosed cases of up to 40 cases per million.' The Northern Ireland experience is likely to be even more complete due to the geographical isolation and the clinical referral of all patients to the regional endocrine, radiotherapy and neurosurgical centres in Belfast. In addition, a central register of acromegalic patients has been maintained for the past 28 years with the aim of producing long term data. The overall annual incidence of newly-diagnosed cases of about four per million population is somewhat higher than in Newcastle, perhaps because that study was less successful in maintaining contact with the more peripheral parts of their region. This figure would be equivalent to 200 new cases per year in the United Kingdom (population about 50 million) or 1000 per year in the USA (population 250 million). Cause of death The London five-hospital review 8 and Mustacchi and Shimken'0 found no increased morbidity from, or risk of, cancer in acromegalic patients. Alexander et al' found an excess of malignancy death in men only. We found a higher than expected mortality from malignant tumours, but the numbers are too small for detailed statistical analysis.
Treatment options
The problem in assessing response to treatment with a very long term disorder such as acromegaly is that the patient often survives for a longer time than the clinical interest of the doctor who made the treatment decision. Both surgical hypophysectomy and pituitary radiotherapy have been available at most centres for the past 40 years, so that a truly "untreated" series for comparison does not exist. Most analyses have been carried out to try to assess the effectiveness of one or other newly -introduced technique or drug, such as 'conventional' radiotherapy," bromocriptinel2 or transsphenoidal microsurgery.'3 The Acromegaly Study Group in Germany have made the best attempt to compare primary treatment with transsphenoidal surgery (with or without cryotherapy), Yttrium -90 implantation or bromocriptine, but their results are short term and based largely on a single endocrinological evaluation six months after the treatment.'4 The short term complications of surgical treatment are well-documented and probably depend both on the experience at the centre and the severity of the disease process. Analysis of the morbidity at last review may be a more useful indicator of the patient's health than short term post-treatment assessment of growth hormone levels. This would be particularly valid if the long term morbidity of the treated patient depended more on the degree and duration of the excess growth hormone secretion prior to treatment than on the post-treatment growth hormone value. The Northern Ireland experience would support this view; although 21 patients (more than six months after treatment) were judged still to have active acromegaly with excess growth hormone secretion, compared to 63 where pituitary function was effectively ablated, the prevalence of osteoarthritis (50% vs 38%) and hypertension (33% vs 33%) was not noticeably different in the two groups. Only 7 % of patients had no symptoms or disabilities of any sort, although the great majority had been able to continue their normal occupation in spite of acromegaly and its treatment.
This approach is not to argue against the most effective treatment possible to reduce inappropriate growth hormone secretion, but rather to concentrate on the disability caused by the pre-treatment phase of the disease. Relevant to this aspect is whether the natural history of distinct forms of inappropriate growth hormone secretion is different. Analogy with the problems of hyperprolactinaemia would suggest that some acromegalic patients with large, predominantly chromophobe adenomas would have a more protracted disease which was more resistant to any form of intervention than other patients with smaller, more discrete pituitary lesions. It has been suggested that these two histological forms of the disorder may represent different aetiological entities15 rather than the larger adenoma merely being a later stage in the evolution of the smaller lesion. If that is so, the neurosurgical practice of considering the larger pituitary lesion as necessitating as extensive a hypophysectomy as possible, employing additional cryotherapy or local irradiation to achieve a panhypopituitary state may well be correct at the present time. The smaller, more discrete eosinophilic 'adenoma' in the pituitary may in some cases be removed while leaving normal residual pituitary tissue, but this form of the disease may in any case be less aggressive. Whatever endocrine treatment option is undertaken, the natural history of the treated patient who avoids acute peri -operative problems is probably more dependent on the pre -treatment severity and underlying pathophysiology of the disease, than on the immediate post -treatment assessment. It is now 100 years since the initial recognition of acromegaly by Pierre Marie,'6 but the neuroendocrine basis of this particular disorder is still elusive and present -day treatment remains less than ideal.
